Differential susceptibility of alpha A- and alpha B-crystallin to gamma-ray irradiation.
Alpha-crystallin, a major protein of all vertebrate lenses, consists of two different subunits, alpha A and alpha B, which form polymeric aggregates with an average molecular mass of 300-800 kDa. Both the alpha A and alpha B subunit have a molecular mass of about 20 kDa. It is not known why alpha crystallin aggregates comprise two different subunits, given that the physicochemical properties of these proteins are very similar. The present study compares the susceptibility of the alpha A and alpha B subunits to gamma-rays. We prepared a recombinant form of human alpha A- and alpha B-crystallin and then irradiated the proteins with gamma-rays. Based on far-UV CD spectra, alpha A-crystallin retained beta-sheet conformation after gamma irradiation up to 3.0 kGy, whereas alpha B-crystallin lost beta-sheet conformation upon exposure to gamma irradiation at >1.0 kGy. Size exclusion chromatography showed that the aggregation and polydispersity of recombinant alpha A-crystallin increased slightly after >1.0 kGy irradiation. In contrast, irradiation of alpha B-crystallin at 1.0 kGy resulted in the formation of huge aggregates and a marked increase in heterogeneity. We have also compared the chaperone activities of gamma-irradiated alpha A- and alpha B-crystallin aggregates. The activity of irradiated alpha A-crystallin was retained while that of the irradiated alpha B-crystallin was became inactive after irradiation of >0.5 kGy. Our results indicate that alpha A-crystallin is more stable to gamma irradiation than alpha B-crystallin.